Growth hormone induces two mRNA species of the serine protease inhibitor gene family in rat liver.
In order to study the molecular actions of growth hormone on gene expression, we have cloned and characterized two unique, but related, cDNA sequences from rat liver, lambda Spi-1 and lambda Spi-2. These two cDNA sequences are complementary to rat hepatic mRNA species previously designated as Spots 3 and 20 when assayed by in vitro translation and two-dimensional gel electrophoresis. By Northern blot, the two mRNAs are both 1900 bases in length and growth hormone administered to hypophysectomized rats increases the levels of both of these mRNAs. In contrast, the combined administration of thyroxine, corticosterone, and dihydrotestosterone to hypophysectomized rats did not augment these mRNAs. The simultaneous administration of all four hormones resulted in a level greater than that observed for animals treated with growth hormone alone. Analysis of genomic DNA suggests the presence of two similar, but not identical, genes. DNA sequencing of lambda Spi-1 and lambda Spi-2 revealed that they were 90% homologous at the nucleotide level and 87% homologous at the amino acid sequence level. lambda Spi-2 has 78% homology with mouse contrapsin, 60% with human alpha 1-antichymotrypsin, and 51-55% with alpha 1-antitrypsins, all members of the serine protease inhibitor gene family. The nucleotide and deduced amino acid sequences of lambda Spi-1 and lambda Spi-2 which align with the reactive centers of known members of this family differ substantially from each other and from other members of the family. The difference in the reactive center suggests that the specificity or function of these proteins may differ from other members of serine protease inhibitor gene family.